O SISTEMA VISUAL
=
A PERCEPCAO VISUAL

Percepcao Visual

Organizagéo Perceptual e Cognigéo

Constraste
Brilho Forma
Cor Tamanho
Movimento Textura
Visdo binocular Orientacéo
Profundidade

Atencao









Estimulo: Luz

Short wavelength

/NN

Ultraviolet

rays Infrared
Xrays | rays

10-% 1072 10-10 10-8 10-8 104
Visible light
Violet Blue Green Yellow Red

500 600 700
Wavelength in nanometers (nm)

Radar

10-2

Long wavelength

Shortwave
FM TV‘ ] | AM

ac
Electricity
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Table 4-1 Photometric Units

Photometric
term

What is
measured

How measured

Comments

Radiance or
luminous flux

[lluminance

Luminance

Reflectance
(albedo)

Retinal
illuminance

Brightness

Radiant energy from
a light source

Light falling on a sur-
face

Light reflected from a
surface

Proportion of light re-
flected from surface

Amount of light inci-
dent on the retina

Phenomenal impres-
sion of light inten-
sity

Lumen

Candelas per square
meter

Percentage reflectance

Trolands

Not yet agreed on,
but bril is best con-
tender

A candela is the light
of a 1-lumen
source at a distance
of 1 m shone on a
square meter

1 lumen/m’

Lumens reflected
from a surface

Luminance
IMuminance

| candela/m’ seen
through pupil of 1
mm’ area

Relative matching and
scaling techniques

Defined in terms of a
standard candle
(candela)

As the source moves
farther away illumi-
nance decreases

Independent of dis-
tance of eye from
surface

Really ratio of re-
flected to incident
light

Roughly 0.0036 lu-
mens/m’ through a
1-mm” pupil

Psychological rather
than physical quan-
tity

Sistema Visual Humano




superior rectus - optic chiasma

removed on 1
this side
4 i

left eye right eye

Estrutura do Olho Humano




ACOMODACAO

Accommedation fo fa target

gzm 3 Accommodation (focusing) of an image by changing the shape of the crystalline lens of the.

CONVERGENCIA

nGURE 1011
information

Emmetropic eye (normal)

Actual eye shape

Hypermetropic eye (farsighted)
Aclual eye shape
(100 long)

Rays focus in
front of retina

Myopic eye (nearsighted)

FIGURE 3-4 Three common refractive
conditions of the eve.




Efeito da Foveacao

WORLD

Fundo de Olho Humano

Human retina




Receptores: Baston

of rod

Outer segment Outer segment

[

of cane.

Puter nuclear layer

plexitorm layer

Inner nuciear layer

Inner plexilorm layer

FIGURE 11-4

Scanning electron micrograph of the retina of a bullfrog. Scale mark = 50 pm.

Couresy of Dr. Roy H. Siciabrg. Univenity of Califorsa at San Framsisce. From Sicisheeg RH: Scamning clectron microscopy of
he bullirog's et amd pegmens episbelium, Z Zellorsch 143451, 1973

FICURE 35 Schemsatic diagram of the hurman retina

etes e Cones




Transducao

Rod

Cell <~
membrane

Gi
(&)
:

RESTING STATE

ol “Cyclic guanosine
monophosphate (CGMP)
allows sodium ions

mv 1o flow

Resting potential Hyperpolarization
signals to bipolar cells

(light)

. {

psi P cGMP
splits activated activated deactivated

Photochemical
reaction

FIGURE 3-8 The rod responss

at transforms the capture of a photon into hyperpolarization,
which signals that light has bee

Optic axis

Numberimm?

70~ 50" 30% 10° 0 10°

—s——— Distance across retina

Temporat

Central
periphery

Nasal
retina

periphery

]
2

i

Central rotina

(o) Peripheral retina Peripheral retina
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Disco Optico e a Mancha Cega

Completamento Perceptual (filling-in)

Adaptacao Visual
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Vias do Sistema Visual

Mapeamento Retina-Cortex
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LesOes das Vias e Deficiéncias Visuais

Visual Field Defect

Left Right

Eye Eye

right eye

— oplic nerve

VISUAL PATHWAYS

Geniculostriate system

Retina

X cells Striate Extrastriate Temporal
Lateral cortex —— cortex — ———cortex ———

ST T 1)

Y cells I

W cells nucleus i
| Area | Area
|
I

Area Area
20 21 22

7118

Thalamus v1) v2)

Pulvinar

Tectum nucleus

(particularly
superior Lateral
colliculus) posterior
nucleus

Tectopulvinar system

FIGURE 3-21 A highly schematic overview of the visual system, indicating the two visual pathways and
their connections with the major subcortical and cortical centers.




Mapeamento das Funcoes Visuais

V4 color higher visual areas

magnocellular
color-biind

fast

low resolution

P nwywsualConex
Fig. 2.10: A ical i

tion

of the neurons of the human color-coding system. The retinal
ganglion cells project into the parvocellular lateral geniculate nucleus (LGN) and via the B-band of the pri-
mary visual cortex and visual area 2 (V2) to visual area V4. (Afier Livingstone and Hubel. 1988.)

Ambos sistemas
corticais

Dorsal
stream

tempor

|
Jnfer-ioaA’

O que? Ventral

stream

Ungerleider e Mishkin (1982)
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Vias do Sistema Visual

“Where” pathway

“What" pathway

. Dorsal
_{parietal)
pathway —{|Posterior|
parietal
cortex

Thick stripes

Inferior
Ventral temporal

(inferior cortex
temporal}
pathway
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Aspecto
neurofisiolégico

PF  Preft ynarel Corex

SEF Supy ementary .ive Field
FEF Fron al Eye Field

P Parie :al Cortex

MT Midc_e Teporal Cortex
MST Medial Superior Tem3oral
IT  Inferior Texmpecal Cortex
ps Principle Sulcus

as  Arcuate Sulcus

cs  Central Sulcus

ips  Intraparietal Sulcus

las  Lateral Sulus

sts  Superior Temporal Sulcus
ios  Inferior Occipital Sulcus

Is  Lunate Sulcus

Sistema Ventral |Sistema dorsal

Reconhecimento e
identificacao

Anélise do estimulo visual
guiado para o
comportamento

il Mais sensivel a altas Mais sensivel a altas
Sens oL liekre frequéncias temporais
Z ot Memodria-baseado Apenas um arquivo mnémico

\elocidade

Consciéncia
Referéncia
métrica
Imput visual

Similaridades e
sinergismos de
interacao

Mais lento (Parvocelular e
magnocelular imputs)

Mais consciente

Métrica relativa na
identificacao

Foveal ou parafoveal imput.
Menor dificuldade na viséo
monocular

Mais rapido (magnocelular
imputs)

Métrica absoluta na
identificacdo, em especial do
movimento

Retina mais periférica.
Maior dificuldade na visédo
monocular

Por processos diferentes, ambos os sistemas processam
tamanhos, formas e distancias. Sinergicamente, o sistema
ventral escolhe os objetos sobre os quais o sistema dorsal faz

sua atuacdo motora
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ssMator.command

Categorical judgments,

decision making Simple visual forms,

, edges, comers

To spinal cord

* 180-260 ms

From Thorpe & Fabre-Thorpe, 2001
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